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A CASE OF

HYDATID INFESTATION OF BONE,
WITH MULTILOCULAR HYDATID DISEASE.1

BY C. E. CORLETTE, M.D., CH.M. SYD.,
SURGEON TO THE SYDNEY HOSPITAL.

Hydatid disease has not lost its interest for us
in Australia. It still kills people. It still furnishes

problems of many kinds. And we are still finding
new matter for study, from which we can reach
forward to some new knowledge, and by which we
can test the value of current views. The case here
recorded, I think, represents an instance of this.
H. H., male, aged 65, from the Coonamble district,

New South Wales, was admitted to the Sydney Hos-
pital on Nov. 2nd, 1918, complaining of pain in the
right thigh and hip and a swelling of the same thigh,
said to have existed for eight years. Eighteen years
ago he had had pneumonia, but, with this exception,
had apparently enjoyed ordinary health up to nine
years ago, when a horse fell on the limb. It was said
not to have been broken, but he had been lame ever-
since. Three years later he was run over by a cart,
when the limb became very swollen. The swelling was
incised at the time and had never entirely disappeared.
The patient had walked with a stick for several years,
and for the last five years had been subject to attacks
of stabbing pain in the thigh and buttock. Twelve
months ago he noticed the appearance of a small

swelling in the groin, and three months later a larger
swelling appeared below the inguinal ligament.

P7.esemt condition (Nov. 2nd).-Lies with right leg
everted, and is unable to rotate it inwards. The right
lower limb is 15 cm. shorter than the left. There is a
large, uneven tumour, smooth in contour, most promi-
nent above and internally, and projecting there about
2 or 3 cm. It extends downwards from the inguinalliga-
ment in the femoral region to near the junction of the
middle and lower third of the thigh. It is not tender on

pressure, elastic, but not fluctuating. In the inguinal
region is a further large swelling, which is soft and
elastic to touch and gives an impulse (’?) on coughing.
The swelling fills up the inguinal canal and is reduced in I
size by pressure. Over the most prominent parts of the
swelling the skin has a dusky red, congested appear-
ance. Behind, a large, tense, elastic tumour can be
felt below the gluteal fold. The muscle of the
thigh is considerably wasted, and the upper portion
of the thigh is disproportionately large as com-

pared with the lower part. On palpation of the
abdomen a large elastic mass can be felt out-
side the lateral border of the rectus, extending
up from the inguinal ligament to the right costal

margin. It is not tender except to a slight degree in the
angle between the twelfth rib and the sacro-spinal
muscle. The area of the mass is dull to percussion, and
it is continuous with the liver dullness above.
The arteries are thickened, the heart sounds distant,

and the second aortic sound accentuated. The only
note about the respiratory system is that the patient
suffers from a cough.
A radiographic examination was made, and the plate

showed fracture of the right femur at its upper
extremity, with appearance suggesting a new growth.
There was great enlargement of the bone. The shadow
of the ilium was faint and ill-defined and showed
irregular defects of calcification.

Op<’a:o?;.
On Nov. 6th, under ansesthesia, a small incision was

made over the upper of the two tumours in the region
of the groin. Immediately a large quantity of a soft,
mushy material, of granular consistency, and somewhat
resembling boiled milk-sago, flowed out of the opening.
A close naked-eye examination showed that it consisted
of enormous numbers of minute hydatid cysts mixed
with apparently granular material. (These granules

1 This is an abridgement of an article which appears in full in
the Australian Medical Journal.

were found later on to be more minute hydatid cysts,
of microscopic dimensions.) The material, therefore.
consisted of a pultaceous mass of closely packed
hydatids. A finger was then inserted and a large cavity
was discovered containing several sacculations, dividing
it up into loculi. Somewhere on its mesial wall a small
opening was found, at first not large enough to admit
the finger. This opened out into another large saccu-
lated cavity. extending downwards into the femoral
region, and dipping deeply into the adductor side of the
thigh. but subcutaneous in its anterior portion. Both
these cavities contained also numerous small pieces of
friable calcified deposit, one or two pieces being as large
as the terminal phalanx of a finger. These pieces
were obviously not bone. From beside the first cavity
a small, separate sac, about as large as a walnut, was
dissected out entire, and found to contain the same
material as the cavities first opened. There was no
trace of any mother-cyst. The cavities were washed
out with saline solution, and the wound closed without
drainage. -

The wound looked well and matters went on all right
for a week, but it gaped again, unhealed, when the
sutures were removed. Immediately enormous quan-
tities of the same soft, sago-like material began to pour
out. The tense, elastic tumour behind disappeared and
its site became soft and lax. The edges of the wound
showed some redness, the temperature rose somewhat,
though not very high. On the tenth day a few blood
clots began to exude from the opening, and continued
to escape till the patient died, on the twelfth day. The

apparent haemorrhage was not very large. The sago-
like discharge continued to the last.

Post.mortem Exaiiiination.
The cavity opened up at the operation was found

to intercommunicate with other larger and smaller
loculi around the upper part of the femur, and these
again with other cavities passing - up behind the iliac
bone and through erosion-holes and also via the
obturator foramen into the pelvis and thence upwards.
The swelling which had been noticed behind the hip,
below the gluteal fold, belonged to a very large cavity
extending up over the dorsum ilii. It was found at the
post-mortem examination that this contained, together
with the material which has been described, a large
quantity of blood-clot. It seemed that the chief

bleeding had occurred in this cavity, and that it might
be explained by rupture of a large vein on relaxation
of the hydrostatic pressure as the hydatid material
drained away.
The large mass noted on the right side of the
abdomen was found to have been produced by an
enormous ramifying cavity reaching from within the
pelvis up along the general course of the psoas as high
as the liver, but not invading this organ or the kidney.
The cavity was mesial in relation to the kidney and
partially covered it.
Bone lesions.-As for the bone, the right side of the

pelvis was eroded everywhere, and its skeletal structure
was reduced to a fretwork, or network, of thin bone. The
acetabular cup had vanished, and with it had vanished
the head of the femur. (Fig. 1.) Through the perfora-
tion extended a large branch connecting the upper
cavity with the cavity in the femur. The neck of the
femur was tunnelled by this, so that only the cortical
part survived. The tunnel opened into a large gap at
the top of the shaft of the femur, the trochanteric part
of the bone being very widely expanded around it. The
cavity here became continuous with the loculi around
the femur and the dorsal surface of the ilium. The
congeries of intercommunicating cavities from above
the kidney down into the upper part of the thigh,
notwithstanding all the drainage that had been going
on, still contained several pints, perhaps several quaits,
of the characteristic, creamy-white, mushy agglomera-
tion of tiny hydatids that had oozed out at the opera-
tion. But they were not all so small. There were
larger cysts, though few in number, measuring up to
2 cm. in diameter.
In addition to the system of intercommunicating

cavities on the right side. other separately encapsuled
accumulations of the same material were discovered at
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the post-mortem examination. One was a very large
sac lying in the soft parts of the left thigh, mainly
posterior. It reached from the level of the upper end
of the bone above nearly to the popliteal space below.
Another was a sac between the spleen and the ’

diaphragm, the top of the spleen forming its floor, and
the under surface of the diaphragm forming its roof. ’,
This accumulation was about the size of a small
orange. It will be remembered that still another small
separate sac was removed entire at the operation. 

’

Kidneys and liver.-The kidneys and liver were

entirely free from any sort of hydatid growth or deposit.
So was the left lung. But the right lung presented a
very remarkable appearance. The whole of the apical
part looked like marble, giving the impression that a
series of small hydatid cysts were lodged beneath the

FIG. 1.

Hydatid infestation of bone, showing the right os innominatum and tha upper end of
the right femur expanded in the form of a thin bony network.

’pleural surface. At the lower margin of the upper lobe
another hydatid mass could be seen, about the size of a ’,
pigeon’s egg and elastic in consistency. This was
incised and found to contain a densely packed mass of
crumpled-looking hydatid membrane, cutting like a

solid jelly. No free fluid exuded from the section, and
there was no sign of an enveloping mother-cyst. No
further cut was made in the fresh tissue, but it was put
into hardening iluid for examination later on. As it
turned out, this was a pity, for it spoiled the prospects
of a good photograph. There were no pleural adhesions. ’,

fMMy.&mdash;The hardened lung was sliced up on Feb. 3rd, I
1919, and an extremely interesting condition presented
itself-no less than a multilocular hydatid of the lung.
(Figs. 2 and 3.) The marbled appearance seen at the

apex was not due to separately embedded hydatid
cysts, but to digitations of an infiltrating mass of

crumpled hydatid tissue. At the apex the -mass was
distinctly more cystic and less solid than at the
lower aspect of the lobe, and there were larger
cystic formations, but all irregular and crumpled.
Separate cysts could not be isolated from one another,
hut there were a few isolated small-sized cysts lying

outside the main mass and enveloped by normal-

looking lung tissue. There was distinct mineralisa-
tion of a few of these outpost cysts, none of which
was larger than gra,ins of wheat, but all quite as hard.
It could not be said that the main mass was appre-
ciably calcified. The main mass extended through the
lobe from its lower surface up into the apical portion.
Serial cuts showed its continuity, though in the middle
part it showed less prominently and seemed to be more
mixed up in the connective tissue framework of the

lung. It might be said that the whole existed as a
somewhat sinuous formation of densely packed hydatid
substance, about the thickness of a finger in its middle
and expanding towards the apex and base of the lobe.
The apical part was digitated, not, however, by con-
nective tissue framework, in such a way that it
. might be compared roughly to

the contour of a moderatelv
distended kidney pelvis.
The brain, unfortunately, was

not examined.
The vertebral column in the

lumbar region was sawn through,
and the part below was removed
with the pelvis and femur for
maceration and preparation as a
museum specimen. The bony
fretwork which represented the
right side of the pelvis was so
delicate and attenuated that, in
spite of every possible care, some
breakages occurred.
The prepared specimen is

shown in the excellent photo-
graph. (Fig. 1.)

Microscopic Exainitiation.
I made a microscopic exa-

mination of the sago-like material
from the bone cavities, &c. In
the first place there was a large
quantity of granular debris. The
tiny grains, down to dimensions
smaller than were distinguishable
by the naked eye, were seen to
consist of small hydatid cysts
with the characteristic striated
cuticle. Some of the larger cysts
were also examined in the same

way. In no case were any
scolices or hooklets detected.

Microscopic examination of
sections of the lung lesion
showed that the whole tract
was infiltrated with hydatid
material. The hydatid mem-
brane had fallen away from
the adventitious investiture in
most cases, leaving gaps in some
of which shrivelled masses of

hydatid membrane could be seen. The largest
lacunae of this sort were in the apical portion.
In the intermediate portion the cysts were grouped
in numbers of small masses close together. Here
they were mostly of very minute size, much smaller
than could be separately distinguished by the naked
eye. Fine fibrous trabeculae separated the groups
into loculi. Many of these trabeculae had been cut

by the section knife. The normal tissue of the lung lay
adjacent to these infiltrating masses of tiny hydatids
without any very remarkable walling off. Around the
apical masses small-cell infiltration was more noticeable.
but in the intermediate part there was neither excessive
development of fibrous investiture nor other evidence of
great reaction. There was certainly nothing to give
confirmatory evidence of the violent tissue reaction
which Melnikow-Raswedenkow’ has described. Neither
scoliees nor hooklets were discovered.

i . ReTfaarks.

’B The case is of special interest because of the

unusual combination of lesions in bone and in soft
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tissues. One of the arguments
against the theory that cystic
and multilocular hydatid
disease are caused by the same
parasite is the comparatively
small size of the cysts in the
latter. Virchow2 suggests that
the limitation of free growth by
the pressure of Glisson’s capsule,
or of bone, might account for
this difference in size. This

suggestion would not apply to
my case, where the cysts were
small, even in soft tissues, but
since they were frail and deli-
cate, rupturing at the slightest
violence, the churning up of
the mass as the patient moved
would certainly account for
the bursting of the larger ones.
Moreover, with such a pro-
digious number of individuals
massed together in the closest
contiguity there would also be
nutritional difficulties, and the
limitation of food-supply would
interfere with growth. It is
probably a similar cause that
keeps the daughter cysts within
an ordinary hydatid small.
Again, according to Davies

Thomas,3 the channel adopted
by the hydatid embryo from
the portal system to the bone
is probably that of an embolus
through the heart into the

systemic circulation. However,
another method of hydatisation
(if I may coin such a word) is
the infection of the peritoneal
cavity by rupture of a fertile
cyst into it. I have on one
occasion removed a small

hydatid cyst from the sub-
cutaneous tissue of the abdo-
minal wall. It is conceivable
that the rupture of such a

cyst, if fertile, might cause

liberation of scolices, some of
which would enter the general
circulation through the venous
channels, though most of them
would probably enter lym-
phatics. The analogy of fat
embolism (Caldwell and
Huber4) should be remembered
in this connexion. I consider

The figures are from photographs of a,

series of sections of upper lobe of right
lung of H. H. In each figure the apex of
the lung is directed towards the centre.
Observe the appearance of the anterior
aspect of the apex tin the holed spe-
cimen), where a crowded mass of hydatids
was bunched so as to give a marbled
appearance to the fresh specimen. An
examination of the sections will show
how the infiltrating mass of hydatid

. material traces an irregular sinuous
course through the substance of the lung
to the base of the lobe, where it expands
to form a larger mass of crumpled up
and tightly packed hydatid material.
BIost of the infiltrating mass consists of
closely set cysts of minute size, set in an
irregular connective tissue stroma, and
in close relation to normal lung. The
rest of the lung shows a few spots
indicating small outlying cysts, but is
otherwise healthy.

FK..2.

FIG. 8.

Fl’s. 2 and 5.&mdash;Ttlu]titocu]a.r hydatid of lung.
J--2 2
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that in my case the bone lesions, which had given
rise to symptoms of many years’ duration, were
likely to have been present before the lung lesions,
and that in the latter we have an embolic multiple
metastasis reaching the lung through the blood
stream.

If medullary fat can enter the circulation when
vessels are torn and kept unsealed, so might minute
embryonic components of the parasitic mass, and
possibly even tiny cysts, gain entrance to the
venous current and be carried to the lung in a
swarm. A very close seeding of a portion of lung
with embolised embryonic hydatids or tiny cysts
would presumably be enough to create an agglomera-
tion answering the description of a multilocular
hydatid; this hypothesis could probably be tested
experimentally by intravenous injections into
animals.
As to Melnikow-Raswedenkow’sl theory of a

separate parasite, his biological work is so

imaginative as to make me suspect that he may
have seen some of his facts through the distort-
ing medium of a ready forged hypothesis. The
cases recorded by Stirling,5 Poulton,’ Watson,7
Hahn, and Stirling and Verc08 seem to link bone
hydatid securely to the common cystic form. The
condition found in the lung of my case, after

taking into consideration the difference in
the structure of the organs attacked, allows no
reasonable doubt of its identification as a multi-
locular (or alveolar) hydatid formation strictly
comparable to the descriptions of the same disease
affecting the liver. But in the same person existed
an equally typical example of bone hydatid. Thus,
since each of these conditions is an extremely
rare phenomenon, the identity of the parasite
causing each lesion is practically demonstrated,
and the inference may reasonably be drawn that
multilocular hydatid disease of the liver is also
produced by the same kind of parasite.

References.&mdash;1 Stirling and Verco: In Allbutt and Rolleston’s
System of Medicine, 1905, vol. ii., part ii., p.1004. 2. R. Virchow:
Australian Medical Journal, April 15th, 1884, vol. vi., No. 4, New
Series, p. 172; Translation from Berlin. klin. "Wochenschrift for
Dec. 31st, 1883, p. 824. 3. Davies Thomas: Hydatid Disease, Ade-
laide, 1884, p. 37. 4. Caldwell and Huber; Surgery, Gynecology,
and Obstetrics, vol. xxv., p. 650, December, 1917, Fat Embolism
Following Trauma to Bone. 5. R. A. Stirling : Intercolonial Medical
Journal of Australia, 1896, vol. i., p. 83, Notes on Hydatid Disease of
Bone. 6. B. Poulton: Australasian Medical Gazette, June, 1893,
193, Hydatids of the Tibia and Knee-joint. 7. A. Watson: Austra-
lasian Medical Gazette, April, 1895, p. 161, Hydatid of Bone.
8. Stirling and Verco : Loc cit., p. 1028.

WAR &OElig;DEMA IN TURKISH PRISONERS
OF WAR.

BY J. I. ENRIGHT, M.B., B.A. N.U.I.,
CAPTAIN, R.A.M.C.

IN the autumn of 1916 I became attached to No. 2
Prisoners of War Hospital, Cairo, As I had been
resident only a few months in the East my know-
ledge of tropical medicine was very slight; and on
taking up duties at this hospital I was immediately
confronted by clinical manifestions of diseases

previously unknown to me.
Dr. A. D. Bigland had made a careful study of

the oedema cases occurring in No. 2 Prisoners of
War Hospital, Cairo, up to July, 1917, when he was
unfortunately compelled to relinquish his work.
From that period onward I took up the threads and
continued his work.

I propose to give a short summary of the prin-
cipal features observed in connexion with 54 cases

1 Dr. A. Douglas Bigland’s paper, entitled "&OElig;dema as a Symptom
in So-called Food-deficiency Diseases," appeared in THE LANCET,
Jan. 31st, 1920 (p. 243).

out of some 300 that came under my notice,
dwelling particularly on the character and dis-
tribution of the cedema. The general condition of
all the patients was bad. They were weak and
emaciated. Some were so feeble as to be unable
to sit up in bed without assistance. There was
marked pallor, and diarrhcea was invariably present.
They showed a general disinclination for food, and,
in fact, seemed to have lost all power of assimila-
tion, as evidenced by the presence of undigested food
material frequently seen in their stools.

I shall not attempt to give an accurate account
of their previous history, as the majority of them
were so vague in their replies that little credence
could be placed in their answers. However, a good
inference as to what diseases they had had can be
gained from a scrutiny of the diseases concurrently
present as shown in the table.

Thus, it is seen that the most commonly
associated malady is pellagra, which is present in
a large majority of the cases ; whilst if we regard
dysentery as being elementarily diarrhoea, and
include its occurrence under the head of the latter,
we find that diarrhoea also occurs in very many
cases. The malaria incidence was probably much
higher than as shown in the table. As the diagnosis
of the condition was based principally on the
presence of a large spleen, which could not

always be palpated with certainty, especially when
ascites was well developed, malaria was in all

probability overlooked in many cases.
Hence we may surmise that pellagra, dysentery,

and malaria were the most commonly occurring
antecedents of this extraordinary oedema, and pre-
sumably filled an important role in its eatiology,
which shall be discussed later.

Dist1’ibution and Character of the (Edema.
The mode of onset varied. Usually it was

gradual, first manifesting itself as oedema of the
feet and afterwards slowly spreading to other

parts until it finally terminated in general
anasarca. More rarely, cases of massive and

generalised oedema were seen to supervene com-

paratively suddenly. Two such cases occurred in
a few days. The cedema was progressive. Despite
rest in bed and appropriate dietary it continued,
and was apparently in no way influenced by treat-
ment. As previously noted, frequent tapping of
the cavities was necessary, as there was a great
tendency to fresh formation of fluid. I remember
one patient whose pleural cavities and abdomen
required aspiration weekly. He had severe abdo-
minal pain and dyspnoea, which were usually
relieved by withdrawal of the fluid.! However, even though many cases resulted in
general anasarca, exhibiting huge oedema of the
lower limbs with marked pitting, ascites, pleural
effusion, oedema of scrotum and penis, and
swelling of the face and entire back, others had
the cedema more or less circumscribed. That is
to say, the condition began and remained as

oedema of the feet alone or as an ascites. A

common combination was that of the face and
lower limbs. In most cases swelling of the uvula
was noted, whilst two cases had superficial oedema
of the abdominal wall.
A point of great interest was the appearance in a

few of a discrete subcuticular haemorrhagic rash in
association with oedema of the legs, which were


